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®* Doz = Cao2 X CO
* Vo2 = CO X (Sao2-Smvo2)
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" Five Categories of Shock According to Primary Treatment of Causes and Problems

PRIMARILY INFUSION OF VOLUME
Hemorrhagic shock
Traumatic
Gastrointestinal
Body cavity
Hypovolemia
Gastrointestinal losses
Dehydration from insensible losses
Third-space sequestration from inflammation

VOLUME INFUSION AND VASOPRESSOR SUPPORT
Septic shock

Anaphylactic shock

Central neurogenic shock

Drug overdose

IMPROVEMENT IN PUMP FUNCTION BY INFUSION OF
INOTROPIC SUPPORT OR REVERSAL OF THE CAUSE
OF PUMP DYSFUNCTION
Myocardial ischemia

Coronary artery thrombosis

Arterial hypotension with hypoxemia
Cardiomyopathy

Acute myocarditis

Chronic diseases of heart muscle (ischemic, diabetic, infiltrative,

endocrinologic, congenital)

Cardiac rhythm disturbances

Atrial fibrillation with rapid ventricular response

Ventricular tachycardia

Supraventricular tachycardia

Septic shock with myocardial failure (hypodynamic shock)
Overdose of negative inotropic drug

Beta blocker

Calcium channel antagonist
Structural cardiac damage

Traumatic (eq, flail mitral valve)

Ventriculoseptal rupture

Papillary muscle rupture

IMMEDIATE RELIEF FROM OBSTRUCTION TO

CARDIAC OUTPUT

Pulmonary embolism

Cardiac tamponade

Tension pneumothorax

Valvular dysfunction
Acute thrombosis of prosthetic valve
Critical aortic stenosis

Congenital heart defects in newborn (eg, closure of patent ductus
arteriosus, with critical aortic coarctation)

Critical idiopathic subaortic stenosis (hypertrophic obstructive
cardiomyopathy)

SPECIFIC ANTIDOTES DUE TO CELLULAR OR
MITOCHONDRIAL POISONS

Carbon monoxide

Methemoglobinemia

Hydrogen sulfide

Cyanide
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Empirical Criteria for Diagnosis of Circulatory Shock :

* |l appearance or altered mental status

 Heart rate > 100 beats/min

 Respiratory rate > 20 breaths/min or PaC0O2 < 32 mm Hg
« Arterial base deficit < -4 mEqg/L or lactate level > 4 mM/L
 Urine output < 0.5 mL/kg/h

« Arterial hypotension > 30 min duration, continuous

Regardless of cause. Four criteria should be met

Shock Index = HR/BP (< 0.8)




History
of trauma?

No

Evidence of
gastrointestinal
hemorrhage,
vomiting,
or diarrhea?

No

Fever or
hypothermia?

No‘

Electrocardiographic
evidence for ischemia
or chest pain with major -~
risk factors for coronary
artery disease?

Yes

search for:
. Hemorrhagic shock
2. Tension pneumothorax
3. Cardiac tamponade
4. Cardiac injury

Volume resuscitate

1. Begin treatment for
sepsis syndrome
2. Search for source
of infection
3. Consider drawing
thyroid function tests

1. Treat for cardiogenic
shock from myocardial
| ischemia
“ 2. Consider massive
pulmonary embolism
with right ventricular
strain effect

Unexplained
bradycardia with hio)
hypotension?

No .
Unexplained |
hypoxemia?

No
Abdominal

or low
back pain?

No

Wheezing
with hives or
skin flushing?

inotropic drug

.| 2. Draw thyroid function

tests

3. Consider treatment for
addisonian crisis or
steroid withdrawal

... Rule out pulmonary

embolism

1. Volume resuscitate

2. Emergent abdominal
computed tomography
or surgical consultation
to evaluate for peritoneal
inflammation or vascular
rupture

Treat for |
anaphylaxis




Basic Ancillary Test

BasiC eveluation
Complete binod count: white blood cell count and differential, hemoglobin
and hematocrit, platelet count
Hectrolytes, glucose, calcium, magnesium, phosphorus
Biood urea nitrogen, creatinine
Prothrombin time, partial thremboplastin time
Urinalysis
Chest radiograph
ECG

[Moderate physiologic assessment

Arterial blood gas (measured oxygen saturation)

!!nnogen, fibrin split products, n-dimer

Hepatic function panel

Noninvasive hemodynamic assessment
Neninvasive cardiac output measuzement
tchocardiogram

Invasive hemaodynamic assessment

Filling pressures: CVP, PAOP

Blood, sputum, urine, and pelwc a.lwres
CT of head and sinuses
Lumbar puncture

i suspicious wounds

Acute abdominal series
Abdominal or pelvic US
Abdominal or peivic (1

=




Subcostal Cardiac View
Inferior Vena Cava View

¥ Isternal Long Axis Cardiac View

Apical Four-chamber View
Upper Quadrants Views
Pelvic View

Abdominal Aorta View

Longitudinal view of abdominal aorta in normal mouse
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Medical Treatment
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Support oxygen transport

Establish a patent airway

*Initiate mechanical ventilation

*Administer oxygen

*Administer fluids (crystalloids, colloids, blood and other blood products)
*Administer vasoactive medications

*Administer positive inotropic medications

*Ensure sufficient hemoglobin and hematocrit

Support oxygen use
*Identify and correct cause of lactic acidosis
*Ensure adequate organ and extremity perfusion
*Initiate nutritional support therapy

Identify underlying cause of shock and treat accordingly

Maintain surveillance for complications

Provide comfort and emotional support
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1 - Immediate control of hemorrhage and correction of hypovolemia

2 - Several liters of isotonic crystalloid (type???) in adults or three
successive 20-mL/kg boluses in children

3 - Initial volume replacement consists of the rapid infusion of 20 to 25 mL
of isotonic crystalloid per kilogram

4 - In the setting of hemorrhage or a critically low Hg level (<7g/dL), if
criteria for shock persist despite crystalloid infusion, transfuse of PRBCs
(1-2 units in adults or 5-10 mL/kg in children)

With evidence of poor organ perfusion and 30-min anticipated
delay to hemorrhage control, begin packed red blood cell (PRBC)
infusion
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Foods

Eggs and milk, Fish and shellfish, Nuts and seeds, Legumes and cereals, Soy, Wheat,
Citrus fruits, Chocolate, Strawberries, Tomatoes, Avocados, Bananas, Kiwi fruit, Other

FOOD ADDITIVES

Food coloring, Preservatives

DIAGNOSTIC AGENTS

lodinated contrast dye, Sulfobromophthalein (Bromsulphalein [BSP]), Dehydrocholic acid
(Decholin), lopanoic acid (Telepaque)

BIOLOGIC AGENTS

Blood and blood components, Insulin and other hormones, Gamma globulin, Seminal plasma,
Enzymes, Vaccines and antitoxins

ENVIRONMENTAL AGENTS

Pollens, molds, and spores, Sunlight, Animal hair, Latex

DRUGS

Antibiotics, Aspirin, Non-steroidal anti-inflammatory drugs, Narcotics, Dextran, Vitamins, Local
anesthetic agents, Muscle relaxants, Neuromuscular blocking agents, Barbiturates, Protamine,
Other

VENOMS

Bees, hornets, yellow jackets, and wasps, Snakes, Jellyfish, Spiders, Deer flies, Fire ants
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Cardiovascular - ,
Hypotension, Tachycardia )‘ BT X g_,s_CL..u Yf—vv La A9
RESPIRATORY

6\.>‘9.A

Lump in throat, Cough, Dyspnea, Dysphagia, Hoarseness, Stridor, Wheezing, .
Rales and rhonchi

CUTANEOUS uf’)u L) pe)lﬁ s QS-M —

Pruritus, Erythema, Urticaria, Angioedema

NEUROLOGIC lasel & y90 9w py95 b S

Restlessness, Uneasiness, Apprehension, Anxiety, Dizziness, Headache,
Decreased level of consciousness

GASTROINTESTINAL

Nausea, Vomiting, Diarrhea, Abdominal pain

GENITOURINARY

Incontinence, Vaginal bleeding

SUBJECTIVE COMPLAINTS

Sensation of warmth, Dyspnea, Abdominal cramping and pain, Itching

HEMODYNAMIC PARAMETERS

Decreased cardiac output (CO), Decreased cardiac index (CI), Decreased r
atrial pressure (RAP),Decreased pulmonary occlusion pressure (PAOP),
Decreased systemic vascular resistance (SVR)

29
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1. Acute onset of an illness (minutes to several hours) with involvement of the skin or mucosal
tissue, or both (e.g., generalized hives; pruritus or flushing; swollen lips, tongue, and uvula) and at
least one of the following:

a. Respiratory compromise (e.g., dyspnea, wheeze [bronchospasm], stridor, reduced peak
expiratory flow, hypoxemia)

b. Reduced blood pressure or associated symptoms of end-organ dysfunction (e.g., hypotonia
[collapse], syncope, incontinence)

2. Two or more (minutes to several hours) after exposure to a likely allergen:
a. Involvement of Skin or mucosal tissue
b. Respiratory compromise
b. Reduced blood pressure or associated symptoms of end-organ dysfunction (e.g., hypotonia
[collapse], syncope, incontinence)
c. Persistent gastrointestinal symptoms (e.g., crampy abdominal pain, vomiting)

3. Reduced blood pressure after exposure to known allergen for that patient (minutes to several
hours):
a. Infants and children: low systolic blood pressure (age specific) or greater than 30%
decrease in systolic blood pressure
b. Adults: systolic blood pressure of less than 90 mm HG or greater than 30% decrease for
the person's baseline
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Infection: Microbial phenomenon characterized by an inflammatory response to the presence of microorganisms or the invasion of normally sterile host
tissue by those organisms

Bacteremia: Presence of viable bacteria in the blood

Sepsis: Systemic response to infection, manifested by two or more of the following conditions as a result of infection: (1) temperature >38 ° C or <36 °
C; (2) heart rate >90 beats/min; (3) respiratory rate >20 breaths/min or Paco, <32 mm Hg; and (4) white blood cell count >12,000/mm?, <4000/mm?, or
>10% immature (band) forms.

Severe sepsis: Sepsis associated with organ dysfunction, hypoperfusion, or hypotension. Hypoperfusion and perfusion abnormalities may include, but
are not limited to, lactic acidosis, oliguria, or an acute alteration in mental status.

Septic shock: Sepsis-induced shock with hypotension despite adequate fluid resuscitation, along with the presence of perfusion abnormalities that may
include, but are not limited to, lactic acidosis, oliguria, or an acute alteration in mental status. Patients who are receiving inotropic or vasopressor agents
may not be hypotensive at the time that perfusion abnormalities are measured.

Multiple organ dysfunction syndrome (MODS): Altered organ function in an acutely ill patient such that homeostasis cannot be maintained without
intervention
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Reassess volume and perfusion status
(One or more of the following):
- 0 Focused exam (vital signs, cardiopuimonary, capillary
a mmﬁwm i Volume Volume

0 Measure Scvo; responsive  nonresponsive

0 Bedside cardiovascular uitrasound
O Dynamic assessment of fluid responsiveness

!
v?'

Abnormal Volume

J Normal \ > {
Remeasure lactate Lactate elevated
(if initially elevated) ) o

'ﬁ Lactate normal

Early goals achieved
Reassess antibiotic coverage
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Disruption of sympathetic nervous system

Y
Loss of sympathetic tone . 9°) S )‘ L, uﬂsj"“ )‘ ,L, o

Y Seileews TONE

Venous and arterial vasodilation

Y Bradycardia (5)5J5.~>‘ ®

Decreased venous return . — G >
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v *
Decreased stroke volume 6) 3J 9.9)4..9 9.’ L: ®

Y

Decreased cardiac output

Y

Decreased cellular oxygen supply

Y

Ineffective tissue perfusion

Y

Impaired cellular metabolism
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